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Definition of Sustainability:

= First use of term “sustainability” used to explain
steady-state economy in the 1970's (wood, 2001)

= The ability to meet the needs of the present
generation without compromising the ability of

future generations to meet their needs. (United Nations
1987)

= Development and use of ground water in a manner
that can be maintained for an indefinite time
without causing unacceptable environmental,
economic, or social consequences.
(Alley and others, 1999)

But what are our water needs?

= Sciencevs. Policy

= Science can exploretheimplications of
different interpretations of sustainability,
but it can not choose the “ correct”

interpretation for society
(Sophocleous, 2000, J. of Hydrology)

Today’s Topics:

= Definition of sustainability (emphasison
ground water)

= Ground water occurrence
m Sustainability “variables’
= Stepstoward achieving sustainability?

But what are our water “needs’?

= Only 2-3 liters per day needed for survival

= Inthe U.S.: It takes 1,000 tons of water to
produce 1 ton of wheat

= |t takes 10,000 tons of water for 1 ton of
beef

= We use 2,000 nly/person (not including
hydroelectric)

(Wood, 2001)

What do we need to do to achieve

sustainability?

= Understand and quantify our water resources
and assess future demands

= Evaluate and optimize the way we use water
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Ground Water Occurrence

In NH, ground water
occurs mainly in
bedrock fractures
and unconsolidated
gravel deposits

(Modified from USGS, 1998)
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Groundwater storagein stratified-drift deposits
AT a—

10 cubic feet of well sorted,
saturated sand with 20%
porosity could store 2.0
cubic feet of water!
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*Approx. 14% of state
covered by stratified-drift
deposits

*Most urban centers and
commercial/industrial
development occupies
areas of stratified-drift
aquifers so future water
supply potential may be
limited

STRATIFIED-DRIFT AQUIFERS
IN NEW HAMPSHIRE
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Bedrock mapped at 1:250,000

(NHGS, 2002) (USGS, 2001)

New Hampshire is a popular
place!

Trendsin sustainability = State population grew by about 8.3% from

= 62 of the 234 NH municipaities grew by
over 50%inthe sameperiod

= 10 of 234 grew by over 100%!

(NHOSP, 2002)
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Conceptual Model of the Seacoast
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Complex Water Uses

Withdrawals Treatment Distribution

Consumptive
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Typical imperviouscoversfor variousurban land uses =
Impervioussurfaces = m
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decrease infiltration and recharge to groundwater
provide an express route for runoff to waterways
provide an express route for pollutants to waterways
provide a surface for accumulation of pollutants
prevent natural processing of pollutantsin soil, plants
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Some of the big unknowns:

= What is going on in the bedrock aquifer Steps toward achieving

« Declining water levels? sustainabil Ity
+ Interconnection of fracture systems?

+ Ground-water capture?

= What is the interaction between the surficial
aquifer and the bedrock aquifer?

= Aquifer compressibility?

(NHGS, 2002)




Water cycle changes associated with urbanization
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(USGS, 2000)

Example: LowDensity Conventional
Subdivision

(NHDES, 2002)

Example: Conservation Subdivision

(NHDES, 2002)

On the road to sustainability:

= Conservation
m Artificial recharge

= Shared investment in aquifer protection
zonesor infrastructure

= Water “recycling”

Percentage Change in Key Site
Characteristics

@ Impervious Cover
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O Stormwater Runoff

O Stormwater Infiltration
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% Change in Site
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Artificial Recharge: Sustainable
Source of Ground Water in a
Fractured-Rock Aquifer

(Pandaand others, 2002, NGWA
Northeast FOCUS Conference)




It stime to go from the slide
show.....

to theroad show....
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